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[57] ABSTRACT 

The technical field of die invention is diat of making surgical 
materials implantable in the human body. The extender 
device (2) comprises at least two independent resilient 
members (8) each having at least one end iixcd to at least one 
of two fastening members (7), enabling die device (2) to be 
fixed in a living tissue along the edges (13) of an area of the 
tissue that is to be treated. Hie edges are opposite each other 
in the direction in which they are moved towards each other 
at least by the resilient members and the device further 
includes a common support (9) to which the opposite ends 
of said resilient ends (8) are coimected. The members (8) 
deform and move relative to the common support (9) so as 
to entrain the fastening members (7) ova die siqspoit, urging 
them towards each other. 

10 daims, 5 Dravring Sheets 
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DEVICi: FOR EXTENDING LIVING TISSUES 

This application is a continuadoii of application Ser. No, 
08/184,964, filed Jan. 21, 1994, abandoned 

The present invention relates to improvement to devices 
for extending living tissue, such as those described in patent 
plication WO 93/21849 published on Nov. 11, 1993, and 
to which various references arc made herein. 

FIELD OF THE INVENTION 

The technical field of the invention is that of making 
materials that are surgically implantable in the human body. 

BACKGROUND OF THE INVENTION 

One of Ac main aj^lications of the invention, as in the 
above earlier application, is making extender devices that 
are implantable for a detennined length of time beneath the 
scalp to diminish baldness, but other applications can be 
envisaged for die device of the invention wherever it is 
useful and/or necessary Co stretch tissue, e.g. for diminishing 
wounds where it is necessary to be able to cover a damaged 
area with new skin, in particular when the original skin has 
been destroyed ac damaged by burning, trauma, eta . . . 

With respect to so-called **malc-pattcm baldness", it is 
known that definitive hair loss affects one in three of men 
aged 50. 

Such baldness forms a part of a group of conditions 
known medically as "cicatricial alopecias'*: it is related to 
progressive and premature atrophy of hair foUides, at the 
roots of individual hairs^ and its origins are genetic and 
hereditary. 

So far, no medical treatment has managed to treat male- 
pattern baldness, and no therapeutic solution of a medical 
kind can be considered earlier than age 30 to 50. 

At present the only effective therapy is surgical, and more 
than 2 million Americans have had recourse to such surgery: 
this is done by surgically redistributing a fraction of healthy 
follicles that arc genetically programmed to last throughout 
life. In practice, they constitute hair taken £rom around the 
tonsure. 

For this purpose, essentially there are three techniques, 
namely: implants; reductions of the tonsure; and flaps; all 
three of whidi consist in moving healthy hair-canying scalp 
to replace all or part of the bald scalp. 

The present inventicm relates solely to the second and 
most recent technique of reducing tonsure; it makes it 
possible to achieve a clear improvement in results for 
extensive male-pattern baldness which constitute the major 
fraction of cases to be treated. 

At present, three surgical techniques are used with or 
without special devices, each having success relating to the 
result obtained and satisfaction and appreciation of the 
people concerned: 

The oldest method consists in directly eliminating a 
region of bald skin during a plurality of successive 
qjcrations, in separating the margins of the wound firom 
underlying p(»tions of the scalp, and in moving the two 
edges of the wound towards eadi other from opposite sides 
of said wound. The two edges of the wound are closed 
together under tension by means of surgical sutures, thereby 
stretching the scalp and thus increasing the bair-caxryiog 
area at the expense of bald area. Thus, on avmge, it is 
possible to eliminate a 3 cm wide strip of bald scalp on each 
operation: four to six tonsuFe>reducjng operations are then 
often required since there is a limit to skin elasticity and it 
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is not reasonable to remove more than 3 cm at a time without 
running the risk of tearing. Nevertheless, in spite of this high 
number of operations, and even if said number is increased, 
the result cannot be inqjroved any further* and it is possible 
5 intfaiswaytoeliminateonly about half of the initially bald 
area. 

That failure to reduce the bald scalp area con^letely is 
related to two in^rtant phenomena that are combined, that 
are well known, and that are already analyzed in the patent 
10 application referred to in the introduction. That surgical 
method of reducing tonsure therefore always leaves a region 
of baldness, and it is therefore necessary for it to be 
associated with implants, thereby naturally increasing the 
cost and the overall time of the procedure. 

To eliminate the above phenomena, a second operative 
method was developed about 10 years ago, particularly in 
America, in which use is made of balloons placed beneath 
the batr-cairying scalp, which balloons are progressively 
inflated at regular intervals of time: the hair-carrying scalp 
is thus subjected to internal pressure and it expands and 
spreads. Once it is deemed to have been expanded 
su£Eudently, the operation can be performed as described 
above by removing a strip of the bald region or even all of 
it and the lips of the remaining zones can be sewn together 
edge-to-edge, in the proper place. 

It is thus possible to eliminate Che entire bald area, 
replacing it with the hair-carrying zones that have been 
expanded by the balloons. Nevertheless, it is necessary to 
expand the balloons themselves regularly two or three times 
a week in order to achieve progressive expansion of the 
hair-carrying skin without tearing it This requires regular 
monitcffing, and in any event the resulting def wmation of the 
head makes that technique unusable on a large scale. The 
advantage of the technique is lost because of considerations 
and criteria relating to appearance and because of the 
difficulty in immobilizing people who must be isolated over 
long periods. In addition, there is always the danger of the 
balloon bursting and of the expansion regions being poorly 
^ monitored. 

In order to avoid the above drawbacks, a third surgical 
method has been developed that makes use of special 
extender devices constituting the subjectmatt^ of the patent 
application mentioned in the introduction, which method has 

45 been developed over some time and has been tested vrith 
success. Such an extender device includes at least one 
resilient means whose external' dimensions when in the 
active, extended position, are such that a fraction of its 
perimeter corresponds substantially to and overlies the edges 

30 of at least a fraction of the area of tissue to be treated. The 
resilient means is associated with at least two fastening 
means each secured to a respective opposite end of the 
device in the resilient direction of said resilient meai>s, 
enabling the device to be fixed to said tissue along said 

55 edges. 

Because such extender devices (also called "extenders" 
for short) provide selective surface stretching, good tonsure- 
reducing results are obtained with few operations, while 
retaining satisfactory appearance of the head during the 

60 treatment so as to enable the persons concerned to continue 
all normal activity. This is achieved without destroying 
follicles by ischemia of the surface layers of the hair- 
canying scalp, as has been observed when using other 
techniques. When using such extenders, the same advan- 

65 tages of stretching living tissue such as hair-cacrying sc^lp 
are to be found as when using balloons, but in this case, the 
enormous advantage lies in the fact that the progressive 
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distortLon and stretching of the scalp is obtained without any fastening means to their rest position, thus inoeasing tiie 

increase in volume, and thus without increasing area in duration of treatment 
unwanted directions, with the increase in area being 

obtained solely in given directions. There is thus no change OBJECTS AND SUMMARY OF THE 

to the apparent shape of the head when the tissue being 5 INVENTION 

*rtAedfa hair-canyingsadp,andthcreisno*et^^ ^^^.^ ^ ^ ^^^^ 

directions that are not usefuL ^ . • ^ ^ -1 -i.. ^ - 

mentioned earlier invention, to make it possible to increase 

Furthermore since the active ends of the cxtcodcr can be ^ given area of living tissue by a determined amount by 

located exactly at the edges of the regions that arc to be lengthening it, taking advantage of the ability of cells to 

subjected to traction in order to change surface area, those j.gpj.Q^mj^^ ^jj^jg limiting secondary stretching of regions 

regions that arc not to be stretched are not subjected directly that it is not desired to stretch, wifli this being done using a 

to said tension: dius, when stretching the scalp, there is no mininium number of operations over as short a possiUe a 

secondary stretching of bald areas, thereby improving the period time, and secondly to make it possible to move tiie 

effectiveness of the system and the rapidity of its action. edges of the surfaces of tissue concerned towards eadi other 

However, it is necessary to apply traction to hair-carrying 15 desired distance apart or even to make fliem touch 

regions that are distant from the edge of the bald region so ea^h other, one at least of said surfaces having been 

diat when extension is con^jlete, i,e. when the extender has lengthened, this being done using the simplest possible 

returned to its rest position, its ends then being at a certain implementation and with unifoim effective Iftngthftning of 

distance apart, said distance coiresponds to the length of concerned, and as in the 

hair-canying regions situated and maintained within the 20 preceding case, without unattractive deformation of the 

volume of (he portion of the body that is covered by said 

Since such extender devices do not make it possible to tissue, 

move the ends close enough together or even into contact, it a solution to the problem posed is an improvement to 

IS necessary: ^ known devices for extending living tissue, comprising at 

either, as mentioned above, to apply traction to the least one resilient means and at least two fastening means 

hair-carrying scalp from regions of tissue situated behind the enabling said device to be fixed in said tissue along the edges 

actual edges of the bald regions so as to leave some of the of the area thereof that is to be treated, which edges are 

hair-cairying scalp between the fastening systems, thereby opposite each other in the direction in which they are to be 

giving rise to non-uniform stretching between treated ^ moved towards each other at least by said resiUent means; 

regions situated beyond said fastening systems and non- according to the invention, the device for expanding living 

stretched regions situated between them; tissue further conqnises at least two independent resilient 

or else to perform at least one second operation and to means, each fixed at at least one end to at least one of the 

finish off final uniting of the hair-canying regions by an fastening means, together with at least one support that is 

q)eration of the oldest type, as described above, but that may 35 quasi-rigid and that is stationary compared with said tissue, 

give rise to a scar that remains quite visible. to which support at least one of said resilient means is 

In the examples described in the document mentioned in secured, which means deforms and moves rdative to said 

the introduction, the lengthening capad^ of the resilient support over which it urges said fastening means towards 

means that interconnect that at least two fastening means ctxh otheL Said support of biocompatifale material is pref- 

requires a minfyiiiiTn rest width of said resiKent means, thus 40 crably common to the resilient means and is constituted by 

corresponding to a distance of a size that may be propor- ^ deformable plate of small thickness^ which may itself be 

tional to the amount of extension capacity desired. This made up of two or more plates assembled together over 

distance can indeed be reduced by fixing the fastening adjustable lengths and deformed to match the surface of said 

systems to wide supports that extend behind the fastening tissue to be treated, and on which there are secured the other 

systems relative to their lines of fixture to the scalp and thus 43 ends of said resilient means that are not fiiemsetves secured 

to their lines of traction, and by fixing the ends of the to the fastening means. 

resilient means interconnecting the supports to the supports In an embodiment, said resilient means are constituted by 

behind their fixing lines: It is thus possible to have resilient parallel resilient stdps that are spaced apart from one 

means of a length such that, firstly when at rest the two another such that the strips constituting one of said resilient 

fixing lines of the fastening systems are as close to each 30 means pass fireely between the strips constituting tiie other of 

other as possible, being at a fixed distance apart or even one said resilient means, the ends of one set of strips beiog fixed 

against the other, and secondly, in extension, the longation firstly towards a first end edge of the plate and secondly to 

obtained corresponds to that looked-for so that the two one of the fastening means such that extension of tiie 

fastening systems are put into place at the edge of the region resilient means enables the said fastening means to be 

to be treated, which may then correspond to the region of 55 displaced towards the opposite second end edge of the 

hair-carrying scalp, while leaving only the bald region support, and the ends of the other resilient means are 

between the fastening means. similarly fixed firstly to said second end edge and secondly 

Nevertheless such a device of the earlier invention has to the other fastening means, the resilient means associated 

two independent hook-supporting plates and the force urg- therewith enabling said other fastening means to be dis- 

ing them towards each other as applied to them by the 60 pl&ced towards the first edge of tiie support 

resilient means which interconnects them tends to cause In another embodiment, in which the support is a plate, 

them to tilt relative to each other and thus relative to the said support plate includes at least one through slot extend- 

surface of the tissue and of the scalp, and this can give rise ing parallel to the directions of the fastening means for 

to additional unattractive appearance; furthermore they are fastenkg along the edges of the tissue to be treated, each of 

not very easy to put into place and since the supports are 65 which resilient means extends firom die same edge of die 

relatively large in area they give rise to firictional resistance support as the associated fastening means, but over die 

to displacement, thereby slowing down the return of the opposite face of die support, through the slot, and back over 
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the same face of the support to where it is fixed to the 
fastening means. 

The result is novel extender devices fca: extending living 
tissue, using the same i^dples as the extender devices 
described in the earlier ai^lication mentioned in the 
introduction, but having novel and specific diazacteristics 
that improve those earlier devices. The characteristics of the 
present invention make it possible to solve the problem 
posed and to eliminate the drawbacks diat could be (^served 
in the prior devices: in particular, it is thus possible to move 
the edges of the tissue conocmed (e.g. hair-canying scalp) 
together by any . amount and even as closely as possible, 
merely by moving the edges of the bald region towards each 
other while stretching the entire hair-carrying regions uni- 
formly but without leaving any portion there^ between the 
fastening systems, thus eliminating the need for a secondary 
operation. By using the devices of the present invention, a 
single operation can suffice and, because the portions of 
tissue on which the stretching has been performed are 
moved towards each other as closely as desired and even so 
as to come edge-to-edge, the scar where said edges are 
united can be reduced to a mim*miim so as to leave as little 
visible trace as possible. 

Fuithcnnorc, the area of the support used (e.g. a plate) 
may be greater than the area defined by the edges of the 
regions of tissue to be stretched^ and along which the 
fastening means are located, which can make it possible to 
detach the tissue behind the fastening lines of the device, 
thereby facilitating lengthening of the tissue being stretched. 
Since the or each support is stationary compared with the 
tissue and therefore should not move \(dth the tissue, regards 
less of the area of support, the suf^xnts do not hinder in 
any way the traction effect of die fastening means and the 
stretching of said tissue, and indeed, on the contcaxy, when 
aplurality of supports are used instead of a common support, 
the large area of the 5uj^)oits makes them that much easier 
to keep stationary without any need to fix the supped to one 
another. 

Furthermore, the existence of a suj^ort plate that can be 
deformed into the desired shape, e.g. the shape of the skull 
of the person whose scalp is to be treated, ensures that the 
resilient means and the fastening means are very well 
guided, and makes the system much easier to put into place 
dian previously known systems; Likewise, the resilient 
means and elements may be fixed on said plate(s) in adjust- 
able manner providing the possibility of adaptation to the 
mcspbology and to the desired result dq>ending on the 
person concerned. 

As already mentioned in the prior q)piication, a plurality 
of devices and fastening systems that may be installed 
simultaneously can be used in combination, thus making it 
possible to pull on certain regions in succession in a well 
determined order: for exan^le, a first device of the kind 
described in die preceding application may be used with a 
common suf^xift for. the fastening system, but enabling 
much greater elongation to be performed, thereby enabling 
regipns of tissue that are very far ^art to be treated while 
iqiplying considerable traction force thereto, and a second 
device, this time in accordance with the present invention, 
may be interposed between the fastening systems of the 
{H^eceding device, flying a traction force that is smaller 
and enabling the edges of the regions concerned finally to be 
brought together. 

It can also be seen that the time required for treatment is 
reduced to even less than that required when using prior 
devices. In this way the overall cost of treatment is further 
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reduced, as is the pain to which the person concerned is 
subjected, which person is encouraged by the area of elimi- 
nated bald scalp being greater than when using any previ- 
ously laiown devices or methods. 

Other advantages of the present invention could also be 
mentioned, but those mentioned above are already sufficient 
for demonstrating the novelty and the advantage of the 
invention. 

The following description and figures relate to examples 
' of the invention, but they are not limiting in any way. Other 
embodiments are possible within the ambit of the scope and 
of the extent of the present invention, in particular by 
changing the shape and the type of the resilient means and 
. the shape and the type of the fastening means and of the 
^ common support It may be observed that the following 
description and figures, and also the explanations above, all 
relate essentially to the main application of the invention to 
reducing baldness. However it is dear that all devices of the 
present invention can be used in other types of application 
^ that require or involve the stretching of tissue, in particular 
making skin firmer or repairing regions that have been 
destroyed or injured. Naturally, it is possible to use devices 
of the invention not only beneath the skin as described 
below, but also on the outside of the tissue concerned, which 
^ although less attractive may be entirely satisfactory in 
certain applications. 

BRIEF DESCRimON OF THE DRAWINGS 

3Q FIG. 1 is a diagrammatic perspective view of the device 
of the invention implanted on the head. 

FIG. 2 is a fragmentary section view showing the fasten- 
ing of a device beneath the scalp. 

FIG. 3 is a perspective view of an embodiment of the 
3^ device at rest 

FIG. 4 is a perspective view of the device of FIG. 3 in its 
semi-extended position. 
FIG. 5 is a profile view of another embodiment of the 
^ device of the invention having a central slot and shown at 
rest 

FIG. 6 is a perspective view of the FIG. 5 device in a 
semi- or totally-extended position. 
FIG. 7 is a perspective view of the same device as in 
45 HGS. 5 or 6, but with fastening supports in the form of a 
comb, the device being shown in its position prior to 
beginning extensionvor in the last stage of bringing edges 
together. . 

FIG. 8 is a perspective view of another embodiment of the 
50 device of the invention shown in its rest position. 

FIG. 9 is a perspective view of the FIG. 8 device shown 
in its position of maximum extension. 

FIG. 10 is a perspective view of another embodiment of 
the device of the invention. 

FIG. 11 is a firagmentazy secdon view through the device 
ofHG. 10. 

MORE DETAILED DESCRIPTION 

60 FIG. 1 is a diagrammatic perspective view of the head of 
a person whose scalp includes a bald region 1, and hair- 
carrying regions 3 situated at the periphery of the bald region 
1. 

The extender device 2 of the present invention is then 
63 disposed beneath said scalp, by incision of an opening 14 in 
the middle of said bald region 1. The fastening systems 
situated at the two ends of the resilient means of the device 
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2 shown herdn as a rectangle, and comprisiDg hooks 7, for strip 1 which is then natuially in excess, after which the 

example, are anchored in the galea 6 and in the hypoderma, edges 16 are sewn directly togetfier. The desired effect, 

that is to say the rigid fiber layer constituting the deepest namely unifonn stretdiing of the hair-canying regions, has 

portion of the sca^, shown in section in FIG. 2. thus been obtained, and no farther operation is required. 

Said fastening systems 7 which may be constituted by s HO. 2 is a section through the scalp in which the device 

hooks but which could be any other system for taking hold of the invention has been anchored 1^ one of its fastening 

of tissue, are thus installed along the edges 13 of at least a systems 7^ engaging in the galea and the hypodecma 6, Le. 

portion of the area of tissue to be treated, and in this case the the fibrous surface situated beneath the scalp 5 proper, and 

example is the scalp where the purpose is to move the itself protected by the outer skin 4. In the example of FIG. 

hair-carrying regions 2 towards each other. These edges 13 ^* device shown is the device of FIGS. 3 and 4, where 

are not necessarily exactly at the boundary 16 between the fastening systems 7^ tend to pull the edges 13 of regions 

hair-carrying regions 3 and the bald region 1. However, outside the region to be treated 3, thus applying traction 

according to the present invention, that boundary position is foccc to them by the resilient means 8^, while simulta- 

not only possible but is preferable, as indicated above, such neously the zone situated inside said edges 13 is in oon^ 

when extension is complete and the extender 2 has returned pression. The resilient means 8i crosses through the resilient 

to its rest position, the fastening systons 7 are situated means 8^ to which the other fastening system 72 (not shown) 

againsteachother,andthereisthereforenoneedformargins 5^°?^ ^^^^^^ said resiUent means 8^ and 8^ 

17 of hair-carrying scale initially to be situated in between ^'^^ • k -"^l^^ Tu^ "^t^^^ ^^^^l u"" ^""T"^ 

the fastening systems when the device is put into place. It is ^^IT^'^ ^ 'T^^n'^^i^'^ "^l^Vf 

thus possible for the boundary edges 16 between the hair- ^ ^^am^^ ^' ^^^\u' ' V V^""^.^ 

. J '^t,Z: ^ as bcmg larger m area than the area defined by the edges 13 

carrying regions and the bald re^on 1 to comade with the l,,^^ ^ be treated and along which &e f^tening 

edges 13 of the region to which the fastemng systems 7 are means 7 are positioned. It would also be possible to envisage 

secured so as to stretch the entire haar-carrymg region 3. having only half an active extender device with only one 

As in the preceding patent application, it is no longer resilient means under tension, and with both fastening 

necessarily useful or appropriate to apply continuous and 25 systems anchored in the tissue to be treated Under such 

unifonn force to the entire length of the edges 13 of the area drcumstances, the support plate 9 would be held in place by 

to be treated It may be possible to apply traction and any suitable means such as merely being sufficient area to be 

fastening only to a fraction thereof in non-adjacent zones, held in place by friction against the surrounding tissue while 

depending on the state of the tissue and on the desired result, leaving the tissue that is subjected to traction free to stretch 

and this may be done, for example, by having extender 30 without impediment, and the fastening system (one of whose 

devices of shapes that do not necessarily include fastening resilient means is not under tension) could optionally be 

systems disposed in continuous straight lines. The fastening secured relative to said support plate, and under such 

systems may be curved, discontinuous, etc , as known circumstances, it is possible to stretch only one side of the 

from the document mentioned in the introduction. Adjacent tissue, namely the side coirespondiog to the single edge on 

regions lying between two traction points or lines will be 25 which the fastening means is free to move, 

pulled indirectly to a greater or lesser extent depending on In the embodiments shown in FIGS. 3 to 11, the devices 

tiie disposition of the fastening systems 7, and thus, even if 2 for extending living tissue, such as the scalp, mentioned by 

traction is applied only to a fraction of the edges 13 of the way of exan^le as the main plication in HGS. 1 and 2, 

region to be treated, Ifae entire region will be subjeaed to comprise in known maimer, at least one resilient means 8 

extension, but in a manner that is selective, determined, and 40 and at least two fastening means 7 enabling the device 2 to 

defined, thereby making it possible to obtain the best desired be fastened within the tissue along the edges 13 of the area 

result. thereof that is to be treated, which edge are opposite to each 

In FIG, 1 the extender device or "extender" is made in the other in the direction in which they move towards each other 

manner shown in FIGS. 3 to 11, for exanq)le, and it is put und^ drive from at least one of said resilient means 8. 

under tension on being installed by means of tools such as 45 Furthermore, the extender device 2 of the invention 

those shown and described in prior patent application men- includes at least two independent resilient means 8, each 

tioned in the introduction. Resilient means 8 such as tiiose fixed at at least one end to at least one of said fastening 

described below will then puU progressively in their direc- means 7, and at least one support 9 that may be common, 

tion of active resilience XX in which tiiey have themselves quasi-rigid, and stationary compared with said tissue, e.g. by 

been stretched, so as to return to their initial length, thereby 50 tiie frictional resistance between its area and the surrounding 

moving tiie fastening systems 7 towards each other and thus tissue. The support 9 is connected to at least one of said 

tending to bring together said edges 13 while compressmg resilient means 8, which means deform by moving relative 

the bald region 1 situated between them, and this will to said support against which they drive said fastening 

continue until Uie said edges 13 meet if that is so desired or means 7 towards each other. 

until they reach a predetermined desired separation distance, ss Said support 9 is made of a biocon^atible material, e.g. 

Naturally, tiie lengtiis of the resilient means may be designed titanium, and it is preferably common to tiie resilient means 

so that, at rest, they leave a certain desired distance b^een and it is additionally kept stationary by the effect of the 

the edges 13, depending on tiie type of application and on tile mutual reaction of tiie resilient means on opposite ends 

desired result, as indeed is true of die devices in tiie prior tiiereof such that tiie forces act against each otiier; said 

patent. Confidential experiments have shown that tills 60 $upport(s) may be defcnnable titin plates suitable for being 

extension/compression can be achieved in a period of time deformed so as to take up a louoded shape as shown in 

of tiie order of one month. Such extension/conipression can FIGS. 3 to 9 that matches the shape of said tissue 5 to be 

be total when it is desired that the edges 13 should come treated, e.g. the scalp, in which case it takes up the shape of 

togetii^ con^letely, as applies particularly when the edges a skull. When the support is a single, common plate, which 

13 coincide with the edges 16 of the hair-carrying regions. 65 may be solid or which may have openings, the other ends of 

The scar 14 through which said device was installed, can said resilient means 8 that are not secured to the fastening 

then be reopened to remove the device and cut off the bald means 7 are fixed to the plate. 
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The supp<Ht pUtc 9 may also be constituted by at least two as to become fragile since they coold then tear. In addition, 

supexposablc supports or plates eadi associated with a the said support plate 9 could include rounded thrust sur- 

respcctive resilient means 8 and fastening means 7, which faces 12 on cither side of said slot U, e.g. in the form of 

l^ates or suf^xnts are placed adjacent to each other in otda mini-rollers, against whi<h said resilient means 8 can slide 

to obtain a given length that is thus adjustable. There is no 5 Zping over the coirespondiDg rounded portioa without any 

need to fasten them together if they are of sufficient area to ^ tearing. 

ensure that each of them is kept stationary compared with ^ FIG- 7, the supports IS of die fastening means 7 are 

the tissue by fiictioo, as mentioned above. shown as being in the form of combs with said hooks being 

In nOS. 3and4, saidiesiUeat means 8are constitutedby ^ ^3.^^ ^^"^ ^'^^ TfJ"^ 

panOld clastic strips that arc spaced apart from each othi 10 ^je re^ahent means 8^ The comb tee^^^ 

such that one of sddresiUent means 8, is constituted by a ^^^f f^g means 7 may be design«l to mterdigitate when 

. , the fastening means are brought close together by said 

^ ^swg freely between two outer stnps oonsti- ^ g. NaturaEy, su* con* sylems coLld be 

S. 1 «sdient meais 9, and corresponding in ^^apted to any device of the invention i shown herein, 

width to the fastenmg ^stem 7,. However it would also be whenever it is desired to bring the edges of the tissue to be 

possi^le«rtheresiUentn»eans8, tobcma^^ 15 heated directly into contact For ex^le, in the embodi- 

four or even more stnps and for the resilient means 8, then ^e„t ^^own in HGS. 3 or 4, the outer edges on which the 

to be m the fonn of two or three or mcwe cotresponding ^.^^ 7 i^^^^^ ^e brought closer together than 

stivs. orvias versa Tlieend^ of ae stapsS, arefcedfirsUy width of the supports IS when fce supports come into 

towards a first end edge 2«, of the support plate 9 and contact with each oft«. come into 

secon^y to one of the fastening means 7, such that exten- 20 ^ said resiUent means 8 are constituted by 

rse^ '^jTi'^fv-^' "«^Kd^en'anr^:*r<rt.«rth;^ 

20i and secondly to the other fastenmg means 7, such that , ^ » j . *«i.c*iiu5 

. « • * J *u \u 1 n!i means 7 are moved apart and then allowed to move towards 

me resiuent means 8 < assoaatedthaewitb makes It possible ^5 u *u u, *u ^ '^-^v^^^' 

*u^f^ 4. ' ft 4. J. A^v^xuxw jj^^ ^ ^ actiou of SHid sprmcs 10. 

for the other fastening means 7, to be displaced towards the t rrr^ « ^ - ^ - . . 

first edge 20, of the support 9. ^ ^» ^f™g^ 5^^^° ^ ^^^^^^ 

- ' ^ \u A ' A 't^ A V. . u ... position, in which case the hooks 7 may be disposed along 

to HG. 3, the device as desmbed above is shown in its edges of their touching supports is/pointing away from 

restposition,^isthcdcviccmm the corresponding springs lofC enabHng the ho^^ 

dastic stnps 8, and8,,malMgitp^^^^^^ 30 i^^e^ogeth^ ani^ch closer toge^^^^ 

bring the fastemng systems 7 mto edge-to^dge contact ^ ^^^^ ^h^ ^ 

In FIG. 4, the device is shown in its semi-extended ports 15 associated with the springs of FIG. 8 are situated 

position on being installed, with the fastening system 7^ behind the hooks so as to bear against said springs 10 which 

having been passed between the strips 8i of the resiUent 33 are then situated on the same side as the corresponding 

means carrying the fastening system 7i so as to enable said fastening systems that can then be displaced relative to the 

fastening means to be pulled to a maximum extent towards central portion where the connection line of the tissue to be 

the edges 2O1 and 2O2 of the suppOTtpUte 9, or even beyond treated must be located relative to the support plate 9, 

them, or possibly not quite so far as the said edges, depend- whereas when using flexible resilient means that work in 

ing on the desired distance. Once the fastening means have ^ traction, the positions of the supports 15 are the otiicr way 

been hooked into die tissue to be treated, the resilient means round relative to said line. 

tend to urge the fastening means 7 towards eadi other, as in no. 9, said springs 10 are shown fully confessed and 

described above. fastening systems 7 together with their supports 15 are 

Qearly* when a plurality of strips arc used in each of the then in dieir furtfaest-apart position, in which position they 

resilient means 8^ and 82, then they must remain in mutual 45 also receive maxinumi thrust force from the springs 10 

engagement even in die rest position and they are Incapable urging them towards the central portion of the plate 9. 

of being disengaged (as shown in FIG. 3) since diat is no. lOshowsanotherembodimentof an extender device 

possible only when one of the means has one strip and the of the jH-esent invention comprising at least four supporting 

other has two. and guiding wheels 19 for resilient means 8 that may be of 

In FIGS. 5 to 7, said support plate 9 includes at least one 50 rounded section and that pass in grooves of said pulleys 19, 

transverse slot 11 extending parallel to the directions of the as shown in FIG. 11. These resilient means 8 are fixed at 

. fastening means 7 along the edges 13 of the tissue to be opposite ends to the ends of the suHX)rts 15 of the fastening 

treated. Each of the resilient means 8 extends from die same systems 7. Thus, by pulling on said supports 15, the resilient 

edge 20 of die suRXJrt 9 as the associated fastening means, means 8 are stretched, and lengthening dicreof makes it 

but over the opposite face of the support, passing through the 55 possible for them to run around the supporting wheels 19 

slot and back over the same face of the suppot 9 as the until the desired distance is achieved. Each resilient means 

associated fastening means, where they are fixed to the 8 associated with said fastening system 7 is associated with 

fastening means 7. In this embodiment, each of the resilient two wheels situated at the two ends of said fastening system 

means 8| and 82 can be constituted by two strips, like the 7, and since the axes YY* of the set of wheels are parallel in 

means 8^ in FIGS. 3 and 4, the ends of both strips being fixed 60 pairs and secured by any appropriate means to one another 

to the corresponding fastening systems 7. However they in fixed maimer. In this case, there is no genuine guiding 

could altemarively be multistrip means or they could even support for said fastening means 7. but only the resHleot 

be constituted by a single sheet of resilient material coyering means 8. Such an embodiment is therefore not tiie best for 

die entire widdi of the fastening system 7. The area and the achieving die aim of the problem posed, but it satisfies die 

quantity of the strips depends on die desired lengdiening 65 characteristics of the present invention as defined above, 

iengdi and on the desired resilient stifihess, it being desirable The set of puU^s 19, supporting pulley axes, and fixing 

for the resiUeot means to be as thin as possible but not so diin means therefor thus constitutes the common support 9 of die 
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invention, and it can be relatively thin if said pulleys are wherein eadi of the fastening means grip the sMq tissue 

situated in the same plane. However it could be made thicker from said underneath side thereof and along a respec- 

by stacking the pulleys of the two fastening systems 7 in tive line of traction without extending through said 

pairs one above flie other at each end of said fastening outer surface of the skin tissue* each of ^e resilient 

systems 7, thereby enabling them to be brought closer 5 means bemg at a biased extended position when ini- 

together, even thou^ that is to the detriment of the thickness tially fastened to said skin tissue and continuously 

of said support 9. exerting a force on the fastening means thereafter, 

FIG. 11 is a section view AA* through one of the pulleys thereby urging the lines of traction toward each other 

19 of FIG. 10. while stretching the skin tissue which lies outward of 

The resilient means shown in FIGS. 3, 4, 5, 6, 7, 10, and traction, until eadi of the resilient means 

U are flexible parts made of biocompatible material, and returns to its respective pre-biased resting position, said 

preferably of a silicone type elastomer. They may be capable skin tissue between the lines of traction being left 

of lengthening by more Hxan 100% of tiieir length at rest, unstretched. 

which, when using a plate type support as shown in FIGS. 2. The device according to claim 1, in which saidresilient 

3 to 7, makes it possible to fasten the fastening systems 7 i5 means is comprised of first and second strip parallel resilient 

beyond the ends of the support 9. In such embodiments, it is strips, each of said strips having a respective first and a 

also possible to provide for the resilient meaos 8 to be second end, said first strip being U-shaped and having a pair 

capable of being fixed to the support plate(s) 9 in a plurality of legs corresponding to said first end« said second strip 

of different positions, e.g. by engaging studs secured to a freely passing between the legs of said U-shaped first strip, 

plate in holes occupying a plurality of rows in the resilient 20 second ends of each of said strips being fixed on opposite 

means. It is thus possible to displace the fixing of such ends of the plate and said first ends of each of said strips 

resilient means relative to the support plate(s) thweby adapt- fixed to a respective said fastening means such that exten- 

ing their lengths and rest positions at the end of stretching to sion of the resilient means enables each of said fastening 

the morphology of the patient and to the desired outcome. means to be respectively displaced towards the opposite 

We claim: plate end from its respective fixed end. 

1. A device for permanently stretching a selected area of 3. The device according to claim 1, in which said resilient 

skin tissue, said skin tissue having an underneath side means are flexible pieces of silicone elastomer materiaL 

formed of one of a galea and hypoderma region and an outer 4. The device according to claim 1, wherein the resilient 

surface comprising: means are a plurality of springs, each of the springs coop- 

an integrally formed support plate having first and second ,^ ^^^S with a respective guide formed in said plate and 

ends and a mid-secdon therebetween and made fi-om a ^^"8 which said springs are initiaUy compressed and tiien 

semi-rigid biocompatible material; allowed to expand, thereby stretching said skin tissue. 

* 1 ^ «. IT , - , . . ^ 5. The device according to daim 1, in which the plate 

at least two resihent means for placmg skm tissue under jateraUy extends beyond said opposed skin tissue rerions 

a continuous tensile siretchmg force, each of the resil- and said lines of traction. 

ient means having a fixed end and a ftee end, each of 35 ^.The device according to daim 1, in which eadi of the 

the fixed ends of the resilient means respectively fixed fastening means is comprised of hooks, said hooks being 

to one of the ends of the support plate, each of the fixed to corresponding ends of the resilient means, which 

resilient means having a pre-biased resting length and fastening means are suitable for an interdigitated relation- 

a biased extended length, each of the resilient means ship when said fastening means are moved together by said 

being biased by displacement of the &ee end toward the 40 resilient means. 

end of flie support plate opposite that resilient means 7. The device of daim 1, wherein the resilient means is 

fixed end; comprised of a pair of resilient means each having a re^eo* 

at least two fastening means for securing skin tissue to the ^ ^ *® resilient means 

resiUent means without sutures, each of the respective respectively fixed to opposite ends of the support plate and 

fasteningmeansbeingattadiedtoarespectivefr^jend 45 therein a resp«:tii^fastenmg mews i^^^ 

of the riiUent means^and each of the fSing means !^^dT«Sl^.'^n^^^ 

u- 1^ 4.^ A 1 ^ ' saic resilient means mterdiigitated so as to be movable 

adapted to be A^fy located along a respective region ^^^^^ ^he resScnt means, 

of skin ussue th^eby defining respec^ve hnes of g. THe device of daim 1, wherein one of said resiUcnt 

traction, wherein skm tissue to be stretdied withm each m^ans has a first end fixed to one of said ends of the support 

region is lateraUy outward of each of said lines of 50 plate, and the odier of said resiHent means has a first end 

traction, said sMn tissue regions opposed to each other fixed to the other end of said support plate, eadi of said 

and separated by an extent of skin tissue tiiat is not to resilient means having a respective second and free end 

be stretched; coupled to a respective said ^tcning means, each of said 

the mid-section of said support plate corresponding to the fastening means having hooks extending away firom its 

pre-biased resting length for each of the free ends of the ss respective first and fixed end, where each resilient means 

resilient means when each of the resilient means are pushes its fastening means away from its respective first and 

respcctivdyatapre-biasedrestingposition,eachofthe thereby stretching said tissue relative to the 

resiUent means disposed dosely along a surface of the suRjoit plate. . . . . , 

plafg. ^ ^ 9 jjjg device according to claim 1, wherdn said skin 

, * - ^ . ^ ^ ^ . . ^ tissue can be stretched a distance which can vary, said 

tiie plate adapted to be deformed mto a contour matchmg ^ ^^tancc at most extending from said line of traction to said 

underlying coextensive tissue underneath the slrin tis- resting position. 

sue and being stationary relative to the underlying 10. The device for stretdiing skin tissue as claimed in 

tissue when the device is implanted and operable under claim 1, said plate extending laterally beyond said opposed 

the skin tissue, the resilient means guides along the skin regions and said lines of traction, 
contour of the plate to dosely follow the shape of the 

underlying coextensive tissue, » iic « « * 
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